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Background Though with very extensive studies since epidemic ten years ago, the origin 
and reservoir of SARS CoV are not yet found. Some researchers think that Bt-SLCoV Rp3 
is closer to the ancestors of SARS CoV, but not the direct ancestor. 

Purpose To study the origin of SARS CoV. 

Study/InterventionDesign From an innovative macroscopic view, we restudy near all 
previous literatures about epidemiology and Clinical features of SARS and gene mutation, 
evolution and interspecies transmission of SARS CoV. 

Methods With the combination of epidemiological method and evolutionary theory , and 
with comprehensive reanalysis. 

Results Based on very unusual epidemiological and clinical manifestations of SARS, and 
an unnatural characteristics of the variation in amino acids at the receptor banding site and 


deletion of characteristic 29—nt of SARS CoV and Bt-SLCoV in various hosts and at dif- 
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ferent phases ,we have first illuminated that SARS CoV experiences the reverse evolution 
and there is no direct ancestor and reservoir in nature , therefore it disappeared in the world 
except the laboratories after the epidemic. 
Conclusion SARS CoV is from the unnatural origin and without reservoir. 
{ Key words] SARS CoV ;reverse evolution ; epidemiology ; reservoir 
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Terracotta Warriors in Xi'an is well known in 


Introduction 

Though with very extensive studies since 
epidemic ten years ago, the origin and reservoir 
of SARS CoV are not yet found. Bt-SLCoV Rp3 
is closer to the ancestors of SARS CoV, but not 
the direct ancestor. 


Purpose 

To study the origin and reservoir of Severe Acute 
Respiratory Syndrome (SARS) coronavirus 
(CoV) and to draw some lessons for public health 
surveillance, 


Methods 


From an innovative macroscopic view and with 
the combination of epidemiology 

and evolutionary theory ,we restudy and 
reanalysis near all previous literatures about 
SARS and SARS CoV . 


Results | 


>Very unusual epidemiological and 
clinical manifestations , and tMRCA 
@There was no SARS case since 02-03 epidemic 
except four mild cases in 03 - 04 Guangzhou 
outbreak and subsequent laboratory infections. 
It is exclusively one in the natural history of 
human infectious diseases. 

®No secondary case in Guangzhou outbreak, 
because SARS CoV with reverse evolution; 
whereas one of nine cases died in the laboratory 
outbreak with super-spreader, just like 02-03 
epidemic by the virus without reverse evolution. 


Results [I 

®@Bt-SLCoV Rp3 (DQ071615) emerged in 
1998, 4 ys earlier than SARS CoV. tMRCA 
(The time of the most recent common 
ancestor)of STVcpz , ancestor of HIV, is 
around 1492, 489 ys earlier than first AIDS 
case. 

435 ys (MRCA difference between SARS 
CoV and HIV is very unnatural. 
@Infected civets only in 2 live-animal 
markets of Shenzhen and Guangzhou got 
best opportunity for unnatural 
introduction. 


>} Reverse evolution in phylogenesis of 
SARS CoV 

®@SARS CoV in 03 -04 Guangzhou outbreak 
shows a closer relationship with that at early 
phase of 02 -03 epidemic than at late phase 
(Fig.1) 

@Reverse evolution in some key AA at 
receptor banding site, characteristic 29-nt 
and SUD (SARS-CoV unique domain)of 
SARS CoV(Fig.2) . 


Figure 1: Genotype clustering of SARS-CoV 
covering the epidemics from 2002 to 
2004(Ref.2) 


ie leat 


Reverse Evolution | 


uo; njoag asianay 


Figure 2: Hypotheses on the origin and the evolution of 
SARS CoV 

Notes: a. Two levels in Figure . The upper describes the origin and 
evolution of SARS CoV, and the lower shows details; 

b. XXX and XXX represent 2 amino acids (AA) at receptor banding site of 
‘SARS CoV and Bt-SLCoV, and the letters in capital after AA indicate the 


category; 

c. O, V and D 29 at represent the 3 states of characteristic 29-nl of SARS 
(CoV and Bt-SLCoV: nt_27866-27894, nt 27869-2789 7and deletion of 29- 
ii respectively; 

SUD and SC SUD represent CDS on ORF ta of SARS CoV and Bt- 
‘SLCoV, and SUD with stop codon after the variation of nt.6295 
respectively, 

¢. SARS CoV Strains: SARS CoV (P. larvata) from civet , SARS CoV 
(04Y P. larvata) from civet in2004; SARS CoV (E-P) from patients 
infected at the early phase of 02-03 epidemic. SARS CoV (L-P) at the late 
phase, SARS CoV (O4Y P) from patients in2004. 


Conclusion 


SARS CoV has always been under the pressure of 
“reverse evolution” since it has an “unnatural” origin 
and transmits itself “unnaturally” to new hosts including 
human and animals. Furthermore, emerging only four 
years later than Bt-SLCoy, it is not likely to get its 
adaptability to animals having close genetic 
relationship with human and in the new host, it tends to 
maintain the standing genetic variation derived from 
the living environments of its ancestors, because the 
poor adaptive condition for it. So, “reverse evolution” is 
favorable for SARS CoV and only after one year it 
became rather less powerful in virulence and 
transmissibility, and disappeared in nature at last. It is 
the best outcome for SARS CoV. 
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